Differentiation of endothelial progenitor cells into endothelial cells by heparin-modified supramolecular pluronic nanogels encapsulating bFGF and complexed with VEGF165 genes.
Specific genes and growth factors are involved in stem cell differentiation. In this study, we fabricated a delivery carrier for both protein and gene delivery that was introduced into human endothelial progenitor cells (EPCs). The highly negative charge carried by the heparin-modified pluronic nanogels allowed for binding to growth factors and localization in the core of nanogels. The residues of negatively charged heparin can complex with positively charged cationic materials, making it suitable for gene delivery. Supramolecular nanogels can be easily encapsulated the hydrophilic drugs and highly positive surfaces can be complexed with negative charge carrying plasmid DNA (pDNA). The size distribution, gel retardation, and denaturation of encapsulated growth factors and supramolecular nanogels modified with heparin were evaluated. The supramolecular nanogels containing basic fibroblast growth factors and complexing VEGF165 pDNA internalized into EPCs have been well formed vascular formation in matrigel gels. Proteins and genes introduced into EPCs using nanogels promoted neovascularization in an animal model of limb ischemia. EPCs that differentiated into endothelial cells both in vitro and in vivo were tested.